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The traditional methods for determining the quality of milk and its major components are slow and expensive. Near-infrared spectroscopy of foodstuffs is a relatively recent technique. The advantages of NIR spectroscopy compared to the present methods include a higher rapidity and a simultaneous, non-destructive measurement of a number of milk constituents as well as a great potential for on-line analysis. This method was used to measure the contents of various constituents in homogenised milk (S��� et al. 1987; R��������-O���� et al. 1997; R� & G���� 2000) . T������� et al. (1999, 2000) reported on the analysis of non-homogenised milk samples; these authors determined the highest positive coefficients for fat, lactose, and total protein. K�������� et al. (2000) used a fibre optic probe to analyse raw milk.
Our work deals with the determination of the major components (total solids, fat, protein, casein, urea nitrogen, lactose and somatic cells) in nonhomogenised cow milk in reflectance mode.
MATERIAL AND METHODS
About 50 samples of cow milk were analysed for calibration and validation of the calibration performed. A wavelength scanning instrument, FT NIR was used with a scanning range from 4000 to 10 000 cm -1 and with 100 scan in reflectance mode. Samples of milk were warmed to 40°C, agitated, cooled to 20°C and transferred to Petri bowls. The measured area was spaced by a metallic mirror. Each sample was analysed three times and the average spectrum was used for calibration. The whole spectrum area has been tested. The same samples were employed for full cross validation by software FT NIR Reference Analysis. Total solids were determined by drying a known mass of milk at 102 ± 1°C and subsequent weighing to determine the mass loss (C��� et al. 1992) . Fat content was determined by Gerber method (M������� 1992) . Total protein and casein were determined spectrophotometrically using the apparatus PRO-MILK from Foss Electric, Denmark. Urea nitrogen was determined spectrophotometrically at the wavelength of 420 nm after the reaction with p-dimethylaminobenzaldehyde (G������� et al. 1996) . Lactose was determined polarimetrically (C��� et al. 1992) . Somatic cell count was determined on Fossomatic apparatus from Foss Electric.
RESULTS AND DISCUSSION
The results are recapitulated in Table 1 . All results were evaluated using the variation statistics (ANOVA) of the statistic package Unistat ( Table 2 ).
The calibration model was created by PLS algorithm (Partial least squares). PLS factors include spectral interference and information on concentration. PRESS dependence on factors used on calibration with PLS method is an important diagnostic implement. It can calculate the optimal number of factors.
In an optimal course, PRESS shows a sharp fall and the next fall is gradual. The optimal number of PLS factors will be found if the value of PRESS is minimal. A high number of PLS factors indicates a decreasing ability of prediction because PRESS includes spectral interference. The numbers of PLS factors for urea nitrogen, fat, total solids, and somatic cells were low which demonstrated the robustness of these models (Table 1) . T������� et al. (1999, 2000) reported PLS factors for fat, total protein, and lactose to be from 8 to 10 which corresponds to our results on PLS factors for protein (14), casein (10) and lactose (11).
Dependable calibration takes place in the case of the value of the calibration coefficient of variation CCV being lower than 5%, and the value of the prediction coefficient of variation being lower than 10%. For all components (with the exception R -correlation coefficient; SEC -standard error of calibration; SEP -standard error of prediction; CCV -calibration coefficient of variation; PCV -prediction coefficient of variation; n -number of samples (Table 1, Figures 1-7) . T������� et al. (1999, 2000) and R� and G���� (2000) obtained similar results for non-homogenised milk. K�������� et al. (2000) found (Table 2) .
Conclusions
Correlation coefficients obtained for the components of calibration were higher than 0.90 (with the exception of somatic cells). The correlation coefficients were determined as follows: for total solids 0.928, fat 0.961, protein 0.985, casein 0.932, urea nitrogen 0.906, lactose 0.931, and somatic cells 0.872. The coefficient of correlation for lactose is low, together with a high number of PLS factors it shows a small degree of robust method. The whole calibration is influenced by three samples with a very low concentration of lactose. It is necessary to make this calibration for lactose more accurate.
Cross validation indicates the possibility of using NIR spectrometry to determine the basic ingredients of milk. The correlation coefficients of validation were for total solids 0. 
